®0J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 





(u) Publication number : 0 636 865 A2 



EUROPEAN PATENT APPLICATION 



@ Application number: 94305516.0 
(2) Date of filing : 26.07.94 



© Int. CI. 6 : G01J 3/10, H01J 61/82 



@) Priority : 28.07.93 JP 207164/93 
29.11.93 JP 68421/93 U 

(S3) Date of publication of application : 
01.02.95 Bulletin 95/05 

@) Designated Contracting States : 
CH DE FR GB IT LI 

© Applicant : JASCO CORPORATION 
2967-5, Ishikawa-cho 
Hachioji-shi Tokyo 192 (JP) 



© Inventor : Yamura, Hiroaki, c/o Jasco 
Corporation 
2967-5, Ishikawa-cho 
Hachioji-shi, Tokyo 192 (JP) 
Inventor : Kikuchi, Shin-ichi, c/o Jasco 
Corporation 
2967-5, Ishikawa-cho 
Hachioji-shi, Tokyo 192 (JP) 
Inventor : Kanomata, Takeshi, c/o Jasco 
Corporation 
2967-5, Ishikawa-cho 
Hachioji-shi, Tokyo 192 (JP) 

(74) Representative : Gordon, Michael Vincent 
GILL JENNINGS & EVERY, 
Broadgate House, 
7 Eidon Street 
London EC2M 7LH (GB) 



© Lamp unit and optical analyzer using the same. 

© A lamp unit is provided with a projecting portion (128) on the inner wall of a lamphouse (118) in the 
vicinity of the arc portion (120) of a lamp (110). The lamphouse is ventilated by a fan (122) provided at one 
end of the lamphouse and a vent (126) provided at the other end. The inner diameter of the lamphouse at 
the arc portion provided with the projecting portion is smaller than that of the end portions, so that the 
flow velocity of the air passing through the lamphouse is higher in the vicinity of the arc portion. Even if 
the lamp (110) is horizontally Installed, which lowers the heat dissipation efficiency, since the lamp (110) 
is adequately air-cooled, an extreme temperature rise is prevented. 

Furthermore a magnet is provided in the vicinity of the lamp to stabilize the arc of the horizontal arc 
lamp. As a bulb material for the lamp, quartz glass having a low transmission below 220nm is used. A 
cartridge (of e.g. ceramic) permits easy replacement of the lamp unit. 
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SPECIFICATION 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

The present invention relates to a lamp unit and, 
more particularly, to an improvement of a cooling 
mechanism and a lamp replacing mechanism for a 
short arc type lamp. 10 

Description of the Related Art 

As a light source of an optical analyzer such as a 
fluorescence detector, short arc type lamps such as 15 
a xenon lamp, metal halide lamp and a mercury lamp 
are generally used. 

Fig. 5 shows a general structure of a xenon short 
arc type lamp (hereinunder referred to as "xenon 
lamp" ). As shown in Fig. 5, a xenon lamp 10 is com- 20 
posed of a long and narrow bulb 12, electrode bases 
1 4a, 14b into which both ends of the bulb 12 are fitted, 
and electrode cores 16a, 16b implanted in the elec- 
trode bases 14a and 14b, respectively. 

A spherical bulb portion 1 3 filled with xenon gas 25 
is formed at the center of the bulb 12, and the tips of 
the electrode cores 16a and 16b are in close proxim- 
ity with each other in the spherical bulb portion 13. 

A high voltage is applied to the electrode bases 
14a, 14b so as to cause arc discharge between the 30 
electrode cores 16a and 16b and to light the xenon 
lamp 10 thereby. 

When the xenon lamp 10 is lighted, a large quan- 
tity of heat is produced between the electrode cores 
1 6a t 16b where arc discharge is caused, so that the 35 
temperature of the tube wall of the spherical bulb por- 
tion 1 3 rises. For example, in the case of a 1 50-W xe- 
non lamp, the pressure in the spherical bulb portion 
1 3 reaches as high as 40 to 50 atm. Therefore, if the 
heat dissipation at the tube wall of the spherical bulb 40 
portion 13 is insufficient, there is a fear of the sphe- 
rical bulb portion 13 bursting due to a temperature 
rise. 

If the temperature in the spherical bulb portion 13 
abnormally rises, there is a fear that the property of 45 
the glass constituting the spherical bulb portion 13 
changes* which may lead to what is called devitrifica- 
tion. 

The rise in the temperature of the tube wall of the 
spherical bulb portion 13 is different between in the so 
lamp (hereinunder referred to as "vertically installed 
lamp" ) which is installed in a lamphouse 18 in such 
a manner that the longitudinal portion of the bulb 12 
is perpendicular to the bottom of the lamphouse 18, 
as shown in Fig. 6 and the lamp (hereinunder referred 55 
to as "horizontally installed lamp" ) which is installed 
in the lamphouse 1 8 in such a manner that the long- 
itudinal portion of the bulb 12 is horizontal to the bot- 



tom of the lamphouse 18, as shown in Fig. 7. 

When the xenon lamp 10 is lighted, the convec- 
tion current of the xenon gas indicated by the arrows 
in Figs. 6 and 7 is produced in the spherical bulb por- 
tion 13 due to the heat produced from the arc 20, and 
the heat of the arc 20 is carried on the convection cur- 
rent upward in the spherical bulb portion 13. 

In the vertically installed lamp shown in Fig. 6, 
since the heat carried upward in the spherical bulb 
portion 13 is diffused in a comparatively wide area 
(hatched portions 13a in Fig. 6) in the vicinity of the 
neck portion of the spherical bulb portion 13 and dis- 
persed, it is possible to comparatively suppress the 
rise in the temperature in the spherical bulb portion 
13. 

On the other hand, in the horizontally installed 
lamp shown in Fig. 7, since the heat carried upward 
in the spherical bulb portion 13 concentrates on a cer- 
tain limited point (hatched portions 13b in Fig. 7) of 
the spherical bulb portion 13, the heat dissipation ef- 
ficiency is low, which results in an abnormal temper- 
ature rise in the spherical bulb portion 13. 

For this reason, in a conventional optical analyz- 
er, the xenon lamp 10 is vertically installed in the 
lamphouse 1 8 so as to prevent an extreme tempera- 
ture rise in the spherical bulb portion 13. 

The vertically installed lamp 10 in an optical ana- 
lyzer, however, suffers from various problems. 

Firstly, if the xenon lamp 10 is vertically installed 
in the lamphouse 18, the height of the lamphouse 18 
becomes larger than the length of the bulb 12, so that 
the height of the optical analyzer itself becomes large. 
In other words, it is inevitable to increase the size of 
the optical analyzer. 

Secondly, it is necessary to limit the height of the 
optical analyzer to the height of the lamphouse 1 8 in 
order to hold down the increase in the size of the opt- 
ical analyzer to the minimum. It is therefore impossi- 
ble to dispose an optical system, an electric system, 
etc. in the upper portion or the lower portion of the 
lamphouse, so that the degree of freedom in design- 
ing is restricted. 

Thirdly, since it is often the case that another ap- 
paratus is laid on the optical analyzer for analysis and 
measurement, it is desirable to provide a lamp inser- 
tion hole not on the upper surface of the analyzer but 
on the side surface thereof so as to facilitate the re- 
placement of the xenon lamp 10. It is further desirable 
from the point of view of the degree of freedom in de- 
signing and the mechanical strength that the lamp in- 
sertion hole is as small as possible so long as it is suf- 
ficiently large to facilitate the replacement of the xe- 
non lamp 10. However, if the xenon lamp 10 is verti- 
cally installed in the lamphouse 18, when the lamp in- 
sertion hole is provided on the side surface of the 
analyzer, the diameter of the lamp insertion hole be- 
comes larger than the length of the xenon lamp 1 0, so 
that the degree of freedom in designing and the 
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mechanical strength are greatly lowered. Therefore, 
in order to reduce the diameter of the lamp insertion 
hole, it is necessary to provide the lamp insertion hole 
on the upper surface of the analyzer. 

in this way, the vertically installed xenon lamp 1 0 
has various problems. 

These problems are solved by horizontally instal- 
ling the xenon lamp 1 0 in the lamphouse 1 8, but in this 
case, the problem of an extreme temperature rise in 
the spherical bulb portion 13 remains unsolved. 

If a pulsation lighting method is adopted to the xe- 
non lamp 1 0, the calorific power of the arc is reduced 
and the problem of a temperature rise is solved, but 
this method is not practical because the intensity of 
light at each flash is not uniform, thereby producing 
large noise. 

In addition, the horizontally installed xenon lamp 
10 produces a problem that arc produced between 
the electrode cores 16a, 16b distorts as well as the 
problem of a temperature rise. This is because the arc 
20 is largely bent upward due to the convection cur- 
rent of the xenon gas, as shown in Fig. 7, while in the 
vertically installed xenon lamp 10, the arc 20 is pro- 
duced symmetrically with respect to the center axis of 
the xenon lamp 10, as shown in Fig. 6. 

As a result, the light emission of the horizontally 
installed xenon lamp 10 becomes unstable, which is 
a cause of an increase in the noise of the analyzer, 
and it is impossible to efficiently collect the light emit- 
ted from the arc 20 due to the distortion of the arc 20. 

If the curve of the arc 20 becomes extremely 
large, the arc 20 comes into contact with the tube wall 
of the spherical bulb portion 13, so that the tempera- 
ture of the tube wall further rises, thereby enhancing 
the risk of a burst of the spherical bulb portion 1 3 and 
devitrification of the glass. 

Even in the case of horizontally installing the xe- 
non lamp 10 in the lamphouse 18, although it is pos- 
sible to make the diameter of the lamp insertion hole 
comparatively small, a problem still remains unsolved 
that the lamp insertion hole is formed at a certain cost 
of the degree of freedom in designing and the mech- 
anical strength. 

SUMMARY OF THE INVENTION 

Accordingly, it is a first object of the present in- 
vention to eliminate the above-described problems in 
the related art and to provide a lamp unit and an opt- 
ical analyzer using the lamp unit which prevents a rise 
in the temperature in the bulb due to the heat pro- 
duced from the arc by continuous lighting and which 
does not produce a distortion in the arc even the long- 
itudinal portion of a short arc type lamp is horizontally 
installed. 

It is a second object of the present invention to 
provide an optical analyzer provided with a lamp re- 
placing mechanism which facilitates the replacement 



of a lamp without lowering the degree of freedom in 
designing and the mechanical strength of the analyz- 
er as a whole. 

To achieve the first object, in a first aspect of the 

5 present invention, there is provided a lamp unit com- 
prising: an arc lamp; a lamphouse accommodating 
the arc lamp; a fan provided on one end of the lamp- 
house so as to introduce air into the lamphouse; a 
vent for allowing air to escape from the lamphouse or 

10 enter the lamphouse therefrom; and a projecting por- 
tion provided on the inner wall of the lamphouse in the 
vicinity of the periphery of the arc portion of the arc 
lamp. 

In a lamp unit provided in a second aspect of the 
15 present invention, the arc lamp is a short arc type 
lamp which is long and narrow, and arc discharge is 
caused in the vicinity of the central portion of the 
lamp. The lamp is a horizontally installed lamp which 
is installed in the lamphouse in such a manner that the 
20 longitudinal portion of the lamp is substantially hori- 
zontal. 

In a lamp unit provided in a third aspect of the 
present invention, the lamp bulb is composed of 
quartz glass having an extremely low transmission 

25 with respect to ultraviolet ray of not more tha n 220 nm. 

A lamp unit provided in a fourth aspect of the 
present invention is provided with a magnet in the vi- 
cinity of the lamp which produces an arc. The magnet 
is disposed at a position where the electromagnetic 

30 force is produced in the direction in which the arc is 
pressed down by the interaction between the mag- 
netic flux produced around the arc and the magnetic 
flux produced from the magnet. 

In a lamp unit provided in a fifth aspect of the 

35 present invention, the magnet is provided, and the up- 
per wall portion of the lamphouse is formed of an fer- 
romagnetic plate. 

An optical analyzer provided in a sixth aspect of 
the present invention incorporates the lamp unit pro- 

40 vided in one of the first to fifth aspects of the present 
invention. 

A lamp unit according to the present invention is 
provided with the fan at one end of the lamphouse, as 
described above. By rotating the fan, air is introduced 

45 into the lamphouse. Since the vent is provided in the 
lamphouse, ventilation is conducted between the fan 
and the vent 

Since the projecting portion is provided in the in- 
ner wall of the lamphouse in the vicinity of the arc por- 

50 tion of the lamp, the inner diameter of the lamphouse 
at the projecting portion is smaller than that of the 
other portion by the dimension of the projection. 

Consequently, the flow velocity of the air passing 
through the lamphouse is higher in the vicinity of the 

55 arc portion of the lamp than at the both end portions 
of the lamphouse. The heat dissipation efficiency is 
very high at the bulb portion having a high tempera- 
ture, and the heat dissipation efficiency is sup- 
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pressed at both ends of the bulb where the tempera- 
ture is comparatively low. Thus, the heat produced at 
the arc portion is dissipated from the lamp tube wall 
with high efficiency, and it is possible to reduce the 
difference of temperature in localities of the lamp. 5 

Therefore, even if the short arc type lamp is a hor- 
izontally installed lamp, which has a very low heat dis- 
sipation efficiency, it is possible to suppress an ab- 
normal rise in temperature of the lamp, and to prevent 
a burst of the lamp and devitrification of the glass. 10 

It is known that ordinary quartz glass, which is 
generally used as the bulb material of the lamp, pro- 
duces a distortion and the mechanical strength there- 
of is lowered when ultraviolet ray of not more than 220 
nm passes therethrough. Especially, when the lamp 15 
is air-cooled so as to prevent a rise in temperature, 
the distortion is accumulated and becomes remark- 
able. 

As a countermeasure, in the lamp unit provided 
in the third aspect of the present invention, as the bulb 20 
material of the lamp, quartz glass having an extreme- 
ly low transmission with respect to ultraviolet ray of 
not more than 220 nm is used, thereby preventing the 
distortion. 

The lamp unit provided in the fourth aspect of the 25 
present invention is provided with the magnet in the 
vicinity of the lamp which produces an arc. The mag- 
net is disposed at a position where the downward 
electromagnetic force is produced so that the arc is 
pressed down. 30 

Since the arc is produced by the electrons which 
flow from the negative pole to the positive pole of the 
lamp, the arc is considered to be what is called an 
electric current, and a magnetic field is produced 
around the arc. When the lamp is disposed perpendi- 35 
cularly to the plane of the drawing and lighted, as 
shown in Fig. 4, if the positive pole of the lamp is on 
the reverse side of the drawing and the negative pole 
is on the plane of the drawing, the counterclockwise 
line 0>1 of magnetic flux is produced around the arc. 40 

If the magnet is disposed on the right side of the 
lamp with the N pole directed to the lamp, the line 02 
of magnetic flux is produced from the N pole to the S 
pole. 

The electromagnetic force produced by the line 45 
01 of magnetic flux and the the line 0>2 of magnetic 
flux acts in the direction in which the arc is pressed 
down. 

Accordingly, when the lamp is horizontally instal- 
led as described above, the force for bending the arc so 
upward caused by the convection current is cancelled 
by the downward electromagnetic force, so that the 
distortion of the arc is prevented. 

Furthermore, by using an ferromagnetic plate for 
the upper wall portion of the lamphouse, the stability 55 
of the arc is enhanced. 

In the optical analyzer provided in the sixth as- 
pect of the present invention, which incorporates the 



horizontally installed lamp unit, the height can be 
maintained to be small, so that it is possible to dispose 
an optical system and an electric system in the upper 
portion and the lower portion of the lamphouse, there- 
by increasing the degree of freedom in designing. In 
addition, it is possible to provide a lamp insertion hole 
having a comparatively small diameter on the side 
surface of the analyzer, so that it is possible to replace 
the lamp while another apparatus is laid on the ana- 
lyzer. 

To achieve the second object in a seventh aspect 
of the present invention, there is provided an optical 
analyzer comprising: a lamp removably installed in 
the case of the main body of the optical analyzer in 
the vicinity of an opening which is provided in the wall 
portion of the case and which is large enough to pass 
at least the lamp therethrough; a fan provided in such 
a manner as to fill up the opening; and a lamp replac- 
ing mechanism for replacing the lamp from the out- 
side of the case through the opening. 

In an optical analyzer provided in an eighth as- 
pect of the present invention, the lamp is placed in a 
cartridge which removably accommodates the lamp, 
which can be freely mounted on and removed from 
the case of the main body and which is provided with 
terminals connected to the current supply terminals of 
the lamp when the cartridge is mounted at a prede- 
termined position of the case. The opening is large 
enough to allow the cartridge accommodating the 
lamp to pass therethrough, thereby allowing the lamp 
accommodated in the cartridge to be taken out of or 
inserted into the case at the time of replacement. 

It is further preferable that the fan is rockably 
hinged to the peripheral portion of the opening. 

According to the lamp replacing mechanism in 
the optical analyzer provided in the seventh aspect of 
the present invention, the lamp is disposed in the vi- 
cinity of the opening formed in the wall portion of the 
case so as to attach a cooling fan to the lamp unit. The 
opening is large enough to allow the lamp to pass 
therethrough, so that the user can replace the lamp 
with easiness from the outside of the case through 
the opening. In other words, it is possible to mount the 
lamp from the outside of the case without the need for 
removing the outer cover constituting a part of the 
case. 

It is therefore not necessary to form an opening 
specially for a lamp replacing operation in the case of 
the main body of the analyzer, thereby eliminating the 
fear of lowering the mechanical strength. In addition, 
since it is not necessary to secure the space for this 
opening, the degree of freedom in designing is not re- 
duced. 

In the lamp replacing mechanism of the optical 
analyzer provided in the eighth aspect of the present 
invention, since it is possible to draw out or mount 
lamp of in the state of being accommodated in the car- 
tridge, the replacement of the lamp is more facilitated. 
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In addition, by rockably hinging the fan to the per- 
ipheral portion of the opening, it is possible to prevent 
an electric connection failure or the like which may be 
caused at the time of removing or mounting the fan. 

As described above, according to the optical ana- 5 
lyzer provided with such a lamp replacing mechanism 
of the present invention, it is possible to form a lamp 
insertion hole without lowering the mechanical 
strength of the analyzer and the degree of freedom in 
designing, and it is possible to complete the replace- 10 
ment of the lamp by a simple operation. 

The above and other objects, features and ad- 
vantages of the present invention will become clear 
from the following description of the preferred em- 
bodiments thereof, taken in conjunction with the ac- 15 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a schematic explanatory view of the 20 
structure of an embodiment of a lamp unit ac- 
cording to the present invention; 
Fig. 2 is an explanatory view of the structure of 
a fluorescence detector as an embodiment of an 
optical analyzer according to the present inven- 25 
tion; 

Fig. 3 is a schematic explanatory view of the 
structure of the peripheral portion of the lamp unit 
in the embodiment of a fluorescence detector 
shown in Fig. 2; 30 
Fig. 4 is an explanatory view of the principle of 
producing an electromagnetic force by a magnet 
used in the embodiment of a lamp unit shown in 
Fig. 1; 

Fig. 5 is a schematic explanatory view of the 35 
structure of a xenon lamp; 

Fig. 6 is an explanatory view of the xenon lamp 
shown in Fig. 5 which is vertically installed in a 
lamphouse; 

Fig. 7 is an explanatory view of the xenon lamp 40 
shown in Fig. 5 which is horizontally installed in a 
lamphouse; 

Fig. 8 is an explanatory view of the ratio of the 
quantity of light transmitted through ordinary 
quartz glass and the quantity of light transmitted 45 
through the quartz glass used as the bulb mate- 
rial of the present invention for each wavelength; 
Fig. 9 is a schematic explanatory view of the 
structure of an example of a lamp replacing 
mechanism in the embodiment shown in Fig. 2; 50 
Fig. 1 0 is an explanatory view of a lamp replacing 
operation using the lamp replacing mechanism 
shown in Fig. 9; 

Fig. 11 is an explanatory view of the structure of 

the main part of another example of a lamp re- 55 

placing mechanism; 

Fig. 12 shows the lamp mounted by the lamp re- 
placing mechanism shown in Fig. 11; and 



Fig. 13 shows the lamp removed by the lamp re- 
placing mechanism shown in Fig. 11. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiments of the present inven- 
tion will be explained hereinunder with reference to 
the drawings. 

Fig. 1 schematically shows the structure of an 
embodiment of a lamp unit according to the present 
invention, wherein Fig. 1(A) is a side elevational view 
thereof and Fig. 1(B) is a plan view thereof. The ele- 
ments which correspond to the elements in the con- 
ventional lamp unit shown in Figs. 5 and 6 are indicat- 
ed by the same numerals prefixed by the numeral 1 , 
and explanation thereof will be omitted. 

The lamp unit shown in Fig. 1 is provided with a 
lamphouse 118, a xenon lamp 110, a fan 122 and a 
fin 128 as a projecting portion. 

The xenon lamp 110 is composed of a long and 
narrow bulb 112, electrode bases 114a, 114b into 
which both ends of the bulb 112 are fitted, and elec- 
trode cores 116a, 116b implanted in the electrode 
bases 114a and 114b, respectively. The xenon tamp 
110 is horizontally installed in the lamphouse 118. 

A spherical bulb portion 113 is formed at the cen- 
ter of the bulb 112, and the tips of the electrode cores 
116a and 116b are in close proximity with each other 
in the spherical butb portion 113. 

A high voltage is applied to the electrode bases 
114a, 114b so as to cause arc discharge between the 
electrode cores 116a and 116b and to light the xenon 
lamp 110 thereby. 

When the xenon lamp 11 0 is lighted, the convec- 
tion current of the xenon gas is produced in the sphe- 
rical bulb portion 113, as shown in Fig. 7, and the heat 
of the arc 120 is carried on the convection current up- 
ward in the spherical bulb portion 1 1 3, so that the tem- 
perature of a part of the tube wall of the spherical bulb 
portion 113 abnormally rises, as described above. 

It is therefore necessary to increase the heat dis- 
sipation efficiency and restrict the temperature rise to 
a tolerance range. It is effective for increasing the 
heat dissipation efficiency to cool the bulb 112, par- 
ticularly, the spherical bulb portion 113, which pro- 
duces a high-temperature heat, with air at high speed. 

For this reason, a lamp unit of this embodiment 
is provided with the fan 122 at one end of the lamp- 
house 118, and a vent 126 at the other end thereof. 

When the fan 122 is rotated, the air outside of the 
lamphouse 118 is sucked and exhausted from the 
vent 126. In this way, the lamphouse 118 is ventilated 
and the bulb 112 is cooled with air. 

It has been found that when the 150-W xenon 
lamp 110, which is generally used as a light source of 
a fluorescence detector or the like, is air-cooled, the 
wind velocity at the spherical bulb portion 113 must be 
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not less than 3 m/sec in order to limit the temperature 
rise in the spherical bulb portion 113 to a tolerance 
value. 

In order to cause air to flow at a rate of not less 
than 3 m/sec, however, the sucking force of the fan 
1 22 must be very strong, which necessitates a large 
fan. 

If such a large fan is attached to the optical ana- 
lyzer, the size of an optical analyzer as a whole is in- 
creased although the xenon lamp 110 is horizontally 
installed. In other words, the effect of horizontally in- 
stalling the xenon lamp 110 is reduced. 

As a countermeasure, in this embodiment, the 
fin(projecting portion) 128 is provided on the inner 
wall of the lamphouse 11 8 so as to obtain the neces- 
sary wind velocity from the small fan 122. 

Thef in 128 provided on the inner wall of the lamp- 
house 118 is inclined toward the spherical bulb por- 
tion 113, so that the inner diameter of the lamphouse 
118 around the spherical bulb portion 113 is smaller 
than the inner diameter of the lamphouse 11 8 at both 
ends on the air inlet side and on the air outlet side. 

Therefore, the air sucked by the fan 122 flows at 
a higher speed as it approaches the spherical bulb 
portion 113, which is positioned at the apex of the fin 
128. 

As a result, even if the sucking force of the fan 
122 is small and the wind velocity on the air inlet side 
of the lamphouse 118 is low, the wind velocity in- 
creases around the spherical bulb portion 113. Thus, 
the small fan 122 can sufficiently air-cool the spheri- 
cal bulb portion 113. 

Since the inner diameter of the spherical bulb por- 
tion 113 becomes larger again as it approaches the 
vent 126 from the periphery of the spherical bulb por- 
tion 113, the wind velocity of the air exhausted from 
the vent 126 is low, so that it is possible to install the 
optical analyzer without taking the influence of ex- 
hausted air into any consideration. 

The bulb material of the xenon lamp 110 in this 
embodiment is quartz glass having an extremely low 
transmission with respect to ultraviolet ray of not 
more than 220 nm. When the abnormal temperature 
rise is prevented by air-cooling the xenon lamp 110, 
as described above, distortion is accumulated in the 
spherical bulb portion 113 when the xenon lamp 110 
transmits ultraviolet ray of not more than 220 nm. By 
using quartz glass having an extremely low transmis- 
sion with respect to ultraviolet ray of not more than 
220 nm in comparison with ordinary quartz glass, as 
shown in Fig. 8, the ultraviolet ray is prevented from 
being transmitted through the bulb 112 and a distor- 
tion of the spherical bulb portion 113 is prevented. 

As described above, in the lamp unit of this em- 
bodiment, since the fin 128 is provided so that the in- 
ner diameter of the inner wall of the lamphouse 118 
is the smallest around the spherical bulb portion 113, 
the wind velocity is the highest around the spherical 



bulb portion 113, so that the spherical bulb portion 
113 is air-cooled with efficiency, thereby solving the 
problem of an extreme temperature rise in the sphe- 
rical bulb portion 113 which is produced when the xe- 
s non lamp 110 is horizontally installed in the related 
art. 

In addition, the wind velocity is increased only in 
the vicinity of the spherical bulb portion 113 having a 
very high temperature so as to enhance the air-cool- 

10 ing effect, while the wind velocity is reduced at both 
end portions of the bulb 112, where the temperature 
is comparatively low, so as to suppress the air-cooling 
effect It is therefore possible to reduce the difference 
of temperature in localities of the lamp, thereby pre- 

15 venting the mechanical strength of the lamp from be- 
ing lowered. 

The lamp unit of this embodiment is also provided 
with a magnet 129 on the wall surface of the lamp- 
house 118 surrounding the spherical bulb portion 113. 

20 As described above, when the xenon lamp 110 is 

horizontally installed, the arc 1 20 of the spherical bulb 
portion 112 is pushed upward and distorted by the 
convection current. 

To prevent this, in this embodiment, the magnet 

25 1 29 is disposed, as shown in Fig. 1 (B). If it is assumed 
that the electrode on the right side of the drawing is 
a negative pole, and the electrode on the left side of 
the drawing is a positive pole, the magnet 129 is dis- 
posed with the S pole directed to the spherical bulb 

30 portion 113 and the N pole directed to the wall sur- 
face. The magnetic fluxs are produced, as shown in 
Fig. 4, and the arc 120 is pressed down by the elec- 
tromagnetic force. By adjusting the electromagnetic 
force by the force of the magnet 129 or the position 

35 at which the magnet 129 is disposed or the like so that 
the force of pushing upward the arc 120 caused by the 
convection current is balanced with the downward 
electromagnetic force, it is possible to prevent a dis- 
tortion of the arc 120. 

40 Fig. 2 is an explanatory view of the structure of 

a fluorescence detector as an embodiment of an opt- 
ical analyzer according to the present invention. 

In the fluorescence detector shown in Fig. 2, the 
xenon lamp 110 installed in the lamphouse 118 is 

45 used as a light source, and the light projected from the 
xenon lamp 119 and collected by a converging mirror 
130 enters a monochromator 132 on the excitation 
side. The excitation light is emitted from the exit slit 
of the monochromator 132 and projected onto the 

so sample in a cell 134. The fluorescence emitted from 
the sample enters a monochromator 136 on the flu- 
orescence side and is measured by the monochroma- 
tor 136. 

The fluorescence detector uses a lamp unit com- 
55 posed of the xenon lamp 110 horizontally installed in 
the lamphouse 118. Fig. 3 schematically shows the 
structure of the peripheral portion of the lamp unit of 
the fluorescence detector, wherein Fig. 3(A) is a plan 
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view thereof and Fig. 3(B) is a side etevational view 
thereof. The same numerals are provided for the ele- 
ments which are the same as those shown in Fig. 1 , 
and explanation thereof will be omitted. 

As is clear from Fig. 3, by horizontally installing 
the xenon lamp 110, it is possible to produce the thin 
lamphouse 118. As a result, in the case of using the 
xenon lamp 110 having a length of, for example, about 
1 50 mm, it is possible to hold down the height of the 
fluorescence detector as a whole to not more than 
150 mm. In addition, it is possible to dispose the con- 
verging mirror 130 below the lamphouse 118, as 
shown in Fig. 3(B). 

In contrast, if the xenon lamp 110 is vertically in- 
stalled as in the related art, when a mechanism of ap- 
plying a high voltage to the electrodes of both ends 
of the xenon lamp 110 is taken into consideration, the 
entire height of the fluorescence detector exceeds 
200 mm. 

In this way, according to this embodiment, a flu- 
orescence detector can be thin and compact, the de- 
gree of freedom in designing is increased, and the ef- 
ficiency of collecting the light from the xenon lamp 
110 can be enhanced. 

It is preferable to use an iron plate for the upper 
wall portion 118a of the lamphouse 118 in Fig. 3(B). 
When the magnet 129 is disposed in Fig. 3(B), al- 
though a distortion of the arc 120 is prevented, the 
stability of the arc 120 is lowered. As a result of stud- 
ies undertaken by the present inventors, it has been 
found that the stability of the arc 120 is enhanced and 
that the influence of the outside magneticf ield on the 
arc 120 is well prevented when an iron plate is used 
for the upper wall portion 118a. 

In Fig. 3(B), the small fan 122 and a dust filter 140 
provided on the outside of the fan 122 so as to remove 
dust or the like in the air are disposed on the side sur- 
face of the fluorescence detector in such a manner as 
to fill up the opening as a lamp insertion hole and to 
be freely opened and closed. When the fan 122 and 
the dust filter 140 are opened, it is easy to replace the 
xenon lamp 110 through the lamp insertion hole. A 
lamp replacing mechanism in this embodiment will be 
described later. 

As described above, it is often the case that an- 
other apparatus is laid on the fluorescence detector 
for fluorescence analysis, and this tendency is re- 
markable especially in a fluorescence detector for liq- 
uid chromatograph. 

Since the fluorescence detector is often used for 
a reaction system, many apparatuses are used, so 
that in order to effectively use a space, it is necessary 
to lay one apparatus on top of another. 

It is therefore preferable to provide a lamp inser- 
tion hole on the side surface of the fluorescence de- 
tector. In a conventional vertically installed xenon 
lamp, however, a very large insertion hole is neces- 
sary, which leads to problems of a reduced degree of 



freedom in designing and a lowering of the mechani- 
cal strength. 

On the other hand, in the lamp unit of this embodi- 
ment, since the xenon lamp 110 is horizontally instal- 

5 led, the lamp insertion hole slightly larger than the di- 
ameter of the xenon lamp 110 suffices. In addition, 
since the fan 122 is mounted in the lamp insertion 
hole, it is easy to replace the xenon lamp 110 through 
the lamp insertion hole without lowering the degree of 

10 freedom in designing and the mechanical strength. 

A lamp replacing mechanism in this embodiment 
will now be explained in detail with reference to Figs. 
9 to 13. 

Fig. 9 shows an example of a lamp replacing 

15 mechanism used in the fluorescence detector of this 
embodiment. Figs. 9 and 10 schematically show the 
structure of the lamp replacing mechanism of the flu- 
orescence detector. 

In Figs. 9 and 10, the xenon lamp 110 is installed 

20 in the lamphouse 118 in the casing 142 of the fluor- 
escence detector. 

An opening 142b for receiving the cooling fan 122 
is provided at a predetermined position of the side 
wall 142a of the casing 142. The cooling fan 122 is fit- 

25 ted into the opening 142b. The dust filter 140 is at- 
tached to the cooling fan 122 so as to prevent dust or 
the like from entering the fluorescence detector. A 
flange portion 122a is formed on the side portion of 
the cooling fan 122 so that the cooling fan 122 is fixed 

30 to the side wall 142a of the casing 142 by bolts 144a, 
144b at the flange portion 122a. A hinge 146 is fixed 
to the flange portion 122a on the bolt 144a side. 

The xenon lamp 11 0 is disposed in the vicinity of 
the opening 142b in the casing 142. In other words, 

35 the xenon lamp 110 is disposed at the position which 
facilitates the removal and mounting of the xenon 
lamp 110 by a worker from the outside of the opening 
142b. The lamphouse 118 is firmly fixed to the frame 
portion 148 in the casing 142. 

40 In this embodiment, the xenon lamp 110 accom- 

modated in a cartridge 150 is installed. The cartridge 
150 is provided with two contacts at both ends for 
electrically connecting the contacts with the contacts 
of the xenon tamp 110 and facilitates the mounting 

45 and removal of the xenon lamp 110. A terminal 154 
which is to be electrically connected to the electric 
current supply terminal 152 provided on the lamp- 
house 118 is provided on the outer surface of the for- 
ward end portion 150a of the cartridge 150 so that the 

50 xenon lamp 110 is appropriately electrically connect- 
ed in the appropriately mounted state shown in Fig. 9. 
The electric current supply terminal 152 is attached 
to a cylindrical fluorocarbon polymers cap 156 fitted 
into the side wall of the lamphouse 118 opposite to the 

55 opening 142b, and a clamping means 1 58 is attached 
to the innermost wall of the lamphouse 118 so as to 
clamp the cartridge 150 with a predetermined biasing 
force while maintaining the terminals 152 and 154 in 
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a good electrically contact state. 

A flange portion 1 60 is formed on the tail end por- 
tion 150b of the cartridge 150 so that the cartridge 
150 is fixed to the frame portion 148 of the casing 142 
by a bolt 162 at the flange portion 160. 

It is preferable that the cartridge 1 50 is composed 
of a material such as a ceramic which keeps good 
electrical insulation and which has excellent fight re- 
sistance and heat resistance. Since the temperature 
of the portion which is in close proximity to the xenon 
lamp 110 becomes high, it is preferable to provide an 
opening 150c at this portion. 

A lamp replacing operation in this embodiment 
will now be explained with reference to Fig. 10. 

Fig. 10 shows the process of removing the xenon 
lamp 110. 

As shown in Fig, 1 0, the bolt 144b is first removed 
and the cooling fan 122 is rotated in the direction in- 
dicated by the arrow about the hinge 146 so that the 
opening 142b of the casing 142 is exposed. Bolts 
162a, 162b are then removed with a hand inserted 
through the opening 142b and the cartridge 150 is 
drawn through the opening in the direction indicated 
by the arrow 200. Since the forward end portion 1 50a 
of the cartridge 150 is only clamped by the clamping 
means 158, it is possible to remove the cartridge 1 50 
with easiness simply by drawing it in the direction in- 
dicated by the arrow 200. 

When the cartridge 150 is taken outside of the 
casing 142, the xenon lamp 110 is replaced, and the 
cartridge 150 is inserted in to the casing 142 again 
through the opening 142b. The forward end portion 
1 50a of the cartridge 1 50 is inserted into the clamping 
means 158 through an opening 148a of the frame por- 
tion 148. Since the end portion of the clamping means 
1 58 is extended outward, the inserting operation is 
very easy. When the forward end portion 150a is in- 
serted into a predetermined position, the terminal 154 
is appropriately connected to the terminal 152. In this 
state, the small projections 160a, 160b formed on the 
inside of the flange portion 160 of the tail end 150b 
of the cartridge 150 are engaged with the opening 
148a of the frame portion 148. By tightening the bolts 
1 62a, 162b in this state, the cartridge 150 is mounted 
in the casing 142. 

In this way, according to this lamp replacing 
mechanism, the process of replacing the xenon lamp 
110 includes only a very simple operation comprising 
the removal and mounting of the three bolts and the 
drawing and insertion of the cartridge besides the re- 
placement of the xenon lamp 10. 

In other words, a laborious operation such as the 
removal of the outer cover of the casing 142 is dis- 
pensed with. In addition, the opening 142b of the cas- 
ing 142 is not formed exclusively for a lamp replacing 
operation, but the opening 142 formed in order to at- 
tach the cooling fan 122 to the lamphouse 118 is util- 
ized, so that the mechanical strength of the casing 



142 is not lowered. Therefore, increase in the number 
of parts for forming another opening is not necessary, 
thereby eliminating a fear of rise in the cost of the ana- 
lyzer as a whole. 
5 In this lamp replacing mechanism, a microswitch 

1 64 is attached to the vicinity of the opening 142b so 
that the power of the analyzer is turned off whenever 
the cooling fan 122 is opened. 

The structure of the cartridge 150 is not restrict- 
10 ed to the above example, and various structures may 
be adopted so long as they enable the removal and 
mounting of the xenon lamp 110. 

Figs. 1 1 to 1 3 show another example of a lamp re- 
placing mechanism. The same numerals are provided 
15 for the elements which are the same as those shown 
in Fig. 9, and explanation thereof will be omitted. 

In this example, an electrode cap 166 is placed 
over both electrodes of the xenon lamp 110 so as to 
keep a good electrical contact with the terminal 152, 
20 as shown in an enlarged view in Fig. 11 . When the xe- 
non lamp 1 1 0 in the state shown in Fig. 12 is removed, 
the xenon lamp 11 0 is removed togetherwith the elec- 
trode caps 166, as shown in Fig. 13. 

In this way, in the present invention, the cartridge 
25 1 50 for accommodating the xenon lamp 1 1 0 is not al- 
ways necessary, and the xenon lamp 110 itself may 
be removed and inserted through the opening 142b 
without reducing the effect of the present invention. 

While there has been described what are at pres- 
to ent considered to be preferred embodiments of the in- 
vention, it will be understood that various modifica- 
tions may be made thereto, and it is intended that the 
appended claims cover all such modifications as fall 
within the true spirit and scope of the invention. 

35 

Claims 

1 . A lamp unit comprising: 
40 an arc lamp (110); 

a lamphouse (118) accommodating said 
arc lamp; 

a fan (122) provided at one end of said 
lamphouse so as to introduce air into said lamp- 
45 house; 

a vent (1 26) for allowing air to escape from 
said lamphouse or enter said lamphouse there- 
from; and 

a projecting portion (128) provided on the 
so inner wall of said lamphouse in the vicinity of the 

periphery of an arc portion (1 20) of said arc lamp. 

2. A lamp unit according to claim 1 ( wherein said arc 
lamp (110) is a short arc type lamp which is long 

55 and narrow, with arc discharge being caused in 

the vicinity of the central portion of said lamp, and 
said lamp being installed in said lamphouse (118) 
in such a manner that the longitudinal portion of 
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said lamp is substantially horizontal. 

3. A lamp unit according to claim 2, further compris- 
ing a magnet (129) provided in the vicinity of said 

arc lamp at a position where the electromagnetic s 
force is produced in the direction in which the arc 
(120) is pressed down by the interaction between 
the magnetic flux produced around said arc and 
the magnetic flux produced from said magnet. 

10 

4. A lamp unit according to claim 3, wherein the up- 
per wall portion (118a) of said lamphouse is 
formed of an ferromagnetic plate. 

5. A lamp unit according to any one of claims 1 to 4 f 15 
wherein the bulb (113) of said arc lamp is com- 
posed of quartz glass having an extremely low 
transmission with respect to ultraviolet ray of not 
more than 220 nm. 

20 

6. An optical analyzer comprising a lamp unit ac- 
cording to any one of claims 1 to 5. 

7. An optical analyzer comprising: 

a lamp (110) removably installed in the 25 
case of the main body of said optical analyzer in 
the vicinity of an opening (142b) which is provid- 
ed in the wall portion of said case and which is 
large enough to pass at least said lamp there- 
through; 30 

a fan (122) provided at the wall portion of 
said case in such a manner as to fill up said open- 
ing; and 

a lamp replacing mechanism for replacing 
said lamp from the outside of said case through 35 
said opening. 

8. An optical analyzer according to claim 7, wherein 

said lamp is placed in a cartridge (150) 
which removably accommodates said lamp, 40 
which can he freely mounted on and removed 
from said case of the main body and which is pro- 
vided with terminals connected to the current 
supply terminals of said lamp when said cartridge 
is mounted at a predetermined position of said 45 
case; 

said opening (142b) is large enough to al- 
low said cartridge accommodating said lamp to 
pass therethrough; and 

said lamp is replaced in the state of being so 
accommodated in said cartridge. 

9. An optical analyzer according to either of claims 
7 and 8, wherein said fan is rockably hinged (146) 

to the periphery of said opening. 55 
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